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INTRODUCTION 
Since 1951 we have produced tetraploid strains of many kinds of vegetables and 
fruits by means of colchicine. As an ultimate test for tetraploidy we have always 
employed the cytological method, and for counting chromosomes it is essential that 
they are made visible, e.g. by staining. 
It is obvious that the number of plants that can be tested in this manner depends 
on the number of slides prepared and inspected in a given time. Therefore, the method 
used should meet the following conditions: 1. It should take little time, hence the 
procedure should be simple; 2. It should produce clear pictures of chromosomes in 
a wide range of plant species; 3. It should be suitable for continuous serial work. 
Of the methods generally employed, e.g. acetic carmine-, acetic lacmoid-, acetic 
nigrosin- and acetic orcein-squash, the latter as described by LA COUR (1) suited our 
purpose best. For serial work this method has some shortcomings, but during 1951 
we succeeded in eliminating them. These shortcomings include: 
a. Maceration and rinsing in water as used in combination with hydroxyquinolin 
(see PRAKKEN & SWAMINATHAN, 2) takes too long. 
b. When transferring material from staining bath to slide, the meristematic tissues, 
especially from tender root tips, are readily lost, leaving only coarse material 
without dividing cells. 
c. The stain penetrates too slowly, resulting in partly coloured preparations, if ap-
plied after maceration and rinsing. 
d. It is very difficult to regulate the temperature of the staining bath by staining in a 
watch glass ; this results in many understained or, even worse, overstained prepa-
rations. 
e. If after squashing in acetic orcein the material remains in this medium, the staining 
will be satisfactory for only one or two days. As the acetic acid gradually evapo-
rates from the solution the orcein precipitates in the plasm, thus spoiling the entire 
preparation. 
ƒ. The red colour of the orcein solution is in poor contrast with the orange-brown 
coloured nuclei. Working with such preparations is trying to the eyes. 
The improved technique described below enables us to make the preparations 
quicker and better than before. Thirty are easily made within one and a half hours. 
According to our technique, we stain on the slide in a drop of 2 % orcein solution in 
45 % acetic acid adding N HCl 1 to 9. Instead of squashing in acetic orcein we use 
Fast Green FCF solution, 0.1 % in 45 % acetic acid. It produces a fine counterstain, 
as it colours the plasm with a light bluish tinge. 
171 
A. E. Z E I L I N G A 
PROCEDURE 
Our technique is as follows : 
1. Fix in alcohol-acetic acid 3:1, preferably for 2 to 3 hours. 
2. Put fixed material on a clean slide ; remove all superfluous parts. 
3. Add a drop of orcein stain solution after fixing fluid has evaporated. 
4. Allow stain solution to penetrate the entire material for one minute and after-
wards warm gently over a spirit flame. Avoid boiling. Heating once is generally 
sufficient. 
5. Leave the slide for 10 minutes. The solution now slowly dries. During this process 
the staining gradually intensifies and maceration goes on. 
6. Before it is quite dry the material should be pushed to a clean place on the slide 
with a piece of filter paper, and the staining solution should be blotted off. 
7. Put some drops of Fast Green F.C.F. on the material and leave it in the counter-
staining solution for a minute or longer. 
8. Put the cover slip on and squash the material under it. A match stick is very 
convenient for doing this. After tapping gently, the cells of the material flow 
easily to all sides, forming a closed layer one cell thick. 
9. Blot off the superfluous solution using several sheets of blotting paper. Care 
should be taken not to move the cover slip. Press firmly after slight heating if 
flattening of the cells is desired. 
10. Seal with paraffin wax. 
SERIAL WORK 
To prepare a series of preparations we arrange 30 slides on the table and each is 
given the proper serial number. On one end of the slide we then put the fixed material 
e.g. a root tip, part of a young leaf or an anther. If 10 slides are provided with mate-
rial, we put a drop of stain on the first series of five. Then the third series of five slides 
is provided with material and then the second series with stain. After 20 slides have 
thus been treated one can start heating the slides. So we go on till all the 30 slides 
have had their turn. 
The first preparations are sufficiently stained now, so we start pushing the material 
to the centre of the slide, blotting off the superfluous orcein solution and adding Fast 
Green, after 5 slides have been handled. Squashing can now be started. Care should 
be taken not to lose too much fluid from under the cover slip, while the material has 
not been entirely squashed. As long as the fluid film under the cover slip is thick 
enough the slip can be moved without damaging the cells. Sometimes this moving is 
necessary in order to separate the individual cells. 
The slides may be left for some time after squashing. When 10 are ready, blot off 
and seal instantly with paraffin wax. 
Our sealing tool is a copper wire about 3/16 inches thick, fastened to a wooden 
handle. The end of the wire is bent at a right angle over a length of half an inch and 
flattened, making a sharp edge, thus simulating a small soldering iron. 
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FIG. 1. Anemone coronaria, Mi. ACETIC-ORCEIN SQUASH IN FAST GREEN. PHOTOGRAPH 
TAKEN ONE MONTH AFTER PREPARING THE SLIDE 480 X 
1 * . P . 
FIG. 2. Anemone coronaria, Ml. ACETIC-ORCEIN SQUASH IN FAST GREEN. PHOTOGRAPH 
TAKEN ONE MONTH AFTER PREPARING THE SLIDE 1200 X 
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F I G . 3. Anemone coronaria, P A C H Y T E N E . A C E T I C - O R C E I N SQUASH IN F A S T G R E E N . 
P H O T O G R A P H TAKEN ONE M O N T H AFTER P R E P A R I N G THE SLIDE 1200 x 
F I G . 4 . Lilium x "Orange Triumph". R T . A C E T I C - O R C E I N SQUASH IN F A S T G R E E N . 
P H O T O G R A P H OF FRESHLY PREPARED SLIDE 480 x 
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FIG. 5. 
Lilium x "Orange Triumph". R T .
 a 
ACETIC-ORCEIN SQUASH IN FAST 
GREEN. PHOTOGRAPH OF A FRESHLY 
PREPARED SLIDE 1200 X . 
CONCLUDING REMARKS 
We have obtained excellent results with a great variety of plants by means of the 
technique described above. In some species it is advisable to stain twice. So after 
stage 7 of the technique one starts again at 5. Never heat a drop of acetic orcein twice, 
it will get too hot. After heating a fresh drop of acetic orcein on a slide it will contract 
like a drop of water on a greasy surface. This contraction is an indication that the 
drop has attained the right temperature. When heating a drop a second time, it does 
not contract so easily and becomes too hot before showing contraction. Such over-
heated slides are worthless. The chromosomes in such preparations have lost their 
proper shape, in the worst case only some drops of chromatin instead of chromosomes 
can be seen. 
The nuclei and chromosomes in our preparations are coloured deep orange-brown ; 
the plasm, being bluish green or bluish grey, affords a sharp contrast with the chro-
mosomes. Faultlessly prepared slides keep for several weeks. They can be made 
permanent in the usual way. 
To give an impression of the results that can be obtained with our technique we 
present some microphotographs. Figs. 1 to 3 show slides one month after being 
prepared. Figs. 4 to 5 depict fresh preparations. Slides kept longer than a month 
become gradually opaque. 
It is regretted that the colour contrast is not shown in the photographs. 
SUMMARY 
As a final test for colchicine-induced tetraploid plants the cytological method is 
most reliable. However, cytological testing can only be done in a satisfactory manner 
if a large series of preparations can be prepared in a relatively short time. 
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It is shown how, after some simplifications and improvements with LA COUR'S 
acetic orcein staining, a trained person can in about one and a half hours prepare 
a series of 30 preparations which keep for one month or longer. 
Staining and maceration are done on the slide; the material is squashed and mount-
ed in acetic Fast Green. Fast Green enhances the contrast and the preparations 
mounted in this solution do not deteriorate so quickly as when mounted in orcein 
solution. 
SAMENVATTING 
Een verbeterde orceine-squash methode voor het vervaardigen van series cytologische 
preparaten 
Voor het maken van series cytologische preparaten, zoals door ons worden ge-
bruikt voor het testen van met colchicine behandelde planten, is een snelle en be-
trouwbare cytologische techniek zeer belangrijk. 
Het voorgaande is een uiteenzetting, hoe, na enkele vereenvoudigingen en verbete-
ringen, met de orceine kleuring van LA COUR, een geoefend persoon, zonder inspan-
ning, een serie van 30 preparaten, die ± een maand goed bruikbaar blijven, in 11 uur 
vervaardigt. 
Het essentiële van de methode is, dat de kleuring en de maceratie op het dekglas 
uitgevoerd worden en dat in een Fast Green oplossing wordt ingesloten, hetgeen de 
houdbaarheid bevordert. Fast Green verhoogt tevens het contrast in het preparaat. 
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Uitslag Praktijkproeven Vroege Rode Kool 1956 
Uitslag Praktijkproeven Platronde Kroten 1955-1956 
Zijn geplaatst in diverse 
tuinbouwbladen. 
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